The results of existing researches of the relationship of diversification-performance are unstable and contradictory. Hence, according to the theory of TMT faultlines, this empirical study utilizes a panel smooth transition (PSTR) model to investigate whether the relationship of diversification-performance will have a nonlinear transition due to TMT faultlines. Evidence from a sample of 95 publicly traded companies in China from 2006-2015 shows a nonlinear effect under the influence of task-related faultlines and bio-demographic faultlines. Specifically, when transition variable is task-related faultlines, the threshold divides the PSTR model into two regimes with the values of 0.2262. The effect on the relationship transforms from insignificant negative correlation to positive correlation as the model transforms from low regime to high regime. When it comes to bio-demographic faultlines, the threshold divides it into three regimes with the values of 0.1602 and 0.7146. The effect becomes negative in the crowding-out regimes but turns to a positive correlation in the middle regime. Therefore, the main contribution of this study is that it not only offers a new way of thinking for answering the arguments of the relationship, but also provides a basis for decision making when choosing the senior management team for the implementation of diversification strategy.
Introduction
Since the US strategy researchers put forward the theory of diversification in the 1950s, the relationship of diversification-performance has long been a mainstay of strategic management research (Chatterjee and Wernerfelt, 1991; Christensen and Montgomery, 1981) [1] [2] . However, the academic field has not yet reached a consensus about the relationship of diversification-performance. In order to discuss the relationship between the diversification and performance deeply, this study uses PSTR model to explore the nonlinear effect on the relationship of diversification-performance under the influence of TMT faultlines.
Compared with the existing researches, this study has the following contribu- Therefore, this study can provide a brand-new perspective for the research into the relationship of diversification-performance.
Literature Review
Many scholars have conducted an discussion of the relationship base on the theory of resource-based view (RBV), holding the opinions that diversified operation corporates can make full use of resources and abilities among different operation units, such as, specialized human capitals (Farjoun, 1998) [4] , managerial know-how (Prahalad and Bettis, 1986) [5] or technological know-how (Robins and Wiersema, 1995) [6] . Moreover, it can promote the realization of economies of scope and reduction of transaction costs (Teece, 1980) [7] . However, the principal-agent theory suggests that the separation between ownership and control right of modern corporates will lead to disagreement of interests and information asymmetry between the manager and the owner, and turn to overinvestment problems and agency costs (Stulz, 1990; Jensen and Meckling, 1976) [8] [9] . All these may play a role in declining corporate performance. Unlike strategy scholars, industrial economic scholars universally recognize the existence of "diversification discount," pointing out that diversified operation corporate can impose a negative influence on corporate performance. Comment and Jarrel (1995) found that the decrease of diversification level could efficiently increase the return rate of corporate stocks [10] . Berger and Ofek (1995) analyzed financial data of 3600 corporates during 1986-1991 [11] . Their findings showed that, due to the influence of cross-subsidization and overinvestment, diversification brought about 13% -15% of value losses on average. In addition, as the complex interaction and mechanism between diversification and corporate performance, Palich, Cardinal and Miller (2000) thought that there might be a nonlinear effect on the relationship of diversification-performance [12] . They adopted the meta-analysis to analyze 55 existing relevant literatures, finding out there was an inverted-U-shaped relationship between diversification and corporate performance. In other words, performance brought by diversification was better than that based on single business operation and irrelevant diversification.
The existing findings show that there are three varied relationships, namely positive correlation, negative correlation and inverted-U-shaped correlation. Based on the above argument, some scholars think that organizational fit is a key factor for efficient implementation of diversification (Haspeslagh and Jemison, 1991; Jemison and Sitkin, 1986) [13] [14] . In other words, whether diversification strategy can achieve the desired goals depends on the coordination between the external social environment and the internal organizational conditions (Palich, Cardinal and Miller, 2000; Wan et al., 2011) [12] [15] . Top management team (TMT), as a core group of corporate strategy decision-making, not only directly influences corporate performance, but also indirectly influences corporate performance by their strategy decision-making behaviors and implementation process (Finkelstein and Hambrick, 1990) [16] . Besides, TMT plays an important role in coordinating internal organizational conditions and external social environment (Su and Tsang, 2015) [17] . Therefore, it is necessary to consider TMT as an important factor on the relationship of diversification-performance. Currently, the scholars have achieved fruitful findings about the relationship among the diversification strategy, TMT and corporate performance. Based on the upper echelons theory, they argue that demographics characteristic, such as age, educational experiences, working experiences and tenure, of TMT members are a "mirror" of TMT traits, reflecting TMT values, special experiences and personality. They can affect TMT members' judgment of the external environment and ultimately influence strategic actions adopted by corporates and corporate performance (Finkelstein and Hambrick, 1990) [16] . However, the single static demographics characteristic, which usually uses TMT heterogeneity as its indicator, ignores multiple demographics and their dynamic synergetic effects of TMT members (Lau and Murnighan, 1998) [18] . Nor can they reflect the dynamic process generate by interaction of TMT members. As a result, the "the black box of organizational demography" is formed (Lawrence, 1997) [19] . In recent years, the concept of "demographic faultlines" put forward by Lau and Murnighan (1998) has gained increasing attention from the academic field because it can replace the team heterogeneity single demographic indicator with the dynamic polymerized team member multiple demographics to make up for the existing shortage of team heterogeneity [18] . The concept has investigated the effect of multiple demographic characteristics within team members on team performance, strategic decision and corporate performance (Knippenberg et al., 2011) [20] . Meanwhile, Hutzschenreuter and Horstkotte (2013) divided TMT faultlines into task-related faultlines and bio-demographic faultlines, and pointed out its influence on corporate expansion strategy [3] . Thus, this study adopts the TMT faultlines to stand for the changes of TMT characteristic, which is more accurate to reflect the moderate effect of TMT on the diversification strategy decision-making and makes the study be more scientific and precise.
Corporates implementing diversification strategy are just a dynamically developing system. The correlation among its various systems is not causal relationship or the fixed proportion while it often reflected as a nonlinear feedback (Zhang, 2006) [21] . The relationship of diversification-performance may generate a nonlinear effect due to different intensity of TMT faultlines when diversified corporates are in the dynamic development environment. However, the existing researches concentrate more on analyzing the relationship with the simple linear regression model, ignoring that the relationship is also a dynamically developing process. Besides, both diversification and corporate performance are constrained by the time, so it had better consider the longitudinal time in order to make the relationship clear (Lubatkin and Chatterjee, 1991) [1] . Nevertheless, the existing researches just collect the diversification and corporate performance data just for certain year, which is not persuasive in time series. It also explains why the previous empirical researches come to inconsistent conclusions in terms of research methodologies (Hoskisson and Hitt, 1992) [22] .
Model Set up and Data

Panel Smooth Transition Regression Model
The PSTR model of Gonzales et al. (2005) (1) is in the middle regime. For it q → ±∞ , it attains the value 1 in two crowding-out regimes. Therefore, the most obvious characteristic of the PSTR model is that dependent variable it y will have a smooth transition in different mechanisms with the change of the panel unit i and t.
Construction of PSTR Model
The early research on diversification-performance relationship based on the linear model ignored the internal structure change of each variable. What's more, it was difficult to reflect the dynamic development of the variable and this may finally result in the deviation of the objective phenomenon and research findings. Considering the diversification strategy is a dynamically developing system, the linear model cannot effectively portray its characteristic as well as accurately reflect the relationship of diversification-performance. Therefore, this study uses the PSTR model to make an in-depth analysis of the relationship of diversification-performance and investigate whether the relationship will exhibit nonlinear transition in response to changes in the strength of top management team faultlines.
There have some factors, which will have an impact on the implementation of the corporate diversification strategy. Thus, according to the existing research, this study chooses to use corporate age (CAGE), the total number of corporate shares (TNS),the ratio of state-owned shares (STA), discretional power (DP) and debt ratio (DEBT) as control variables and uses the diversification strategy (DIV)
as explanatory variables. Considering the above factors, this study utilizes PSTR model to explore the relationship of diversification-performance under the influence of the transition variables, including task-related faultlines and bio-demographic faultlines. Therefore, based on model (1), the complete PSTR model of the task-related faultlines and the bio-demographic faultlines as the transition variables shows that the nonlinear effect between diversification strategy and corporate performance is as follows:
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Sample Selection
To All date used in this study were collected from CSMAR database. In addition, to ensure data accuracy and completeness, the data obtained from CSMAR database were verified using data from the annual reports of the listed companies and SINA Finance. ) suggested that it is less likely for the group to be divided into three or more subgroups and the calculation is more complex. Therefore, this study only considers the condition of TMT group divided into two subgroups. When comes to the definition of TMT, it varies in existing research. Hambrick et al. (1996) proposed that TMT consisted of vicepresident and the above titles [31] Elron (1998) defined TMT as senior management, including CEO and senior vice presidents [32] . According to the definition and measure of the TMT faultlines, this study limits the TMT of chairman (vice), CEO (vice), executive manager (vice), and secretary of the board of directors and others who have a power for corporate management and decision-making. This study also determines the TMT group sizes of 3 -10 persons to simplify the calculation process. 
Definition of Variables
Empirical Results and Analysis
Nonlinear Existence Test
This study first need to determine whether there is a nonlinear effect on the relationship of diversification-performance. Consequently, it assumes that the null hypothesis is H 0 : γ = 0 or H 0 : β 1 = 0 and then test the null hypothesis. However, the PSTR model still contains unidentified nuisance parameters under both of these hypotheses. Thus, this study follows the study of Luukkonen et al. (1988) [35] to allow the transition function ( ) 
Determination of the Value of M
After examining the nonlinear existence test of PSTR model, this study then uses the theory proposed by Hansen (1996) 
Parameter Estimation
According to the nonlinear effect of the PSTR model and the value of m, we use Simulate Anneal Arithmetic to estimate the model parameter and carry out the calculation by R2010b Matlab. Table 4 
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Empirical Analysis
1) TRF as the transition variable
Obviously, the smooth transition mechanism has the stage characteristics of linear and nonlinear. We can learn from Table 4 that the threshold value of Thus, it is difficult for TMT members to produce constructive communication and interaction to promptly deal with the uncertainty of the dynamic environment of diversification, to some extent, explaining the reason why most of the diversified corporates in China cannot benefit from diversification strategy.
2) BDF as the transition variable
The relationship of diversification-performance will exhibit a nonlinear symmetric transition in response to changes in the strength of BDF. We can learn from Table 4 and contradiction between TMT members, which will hinder the effective implementation of diversification strategy and turn out to be a negative effect on diversification-performance relationship. When it comes to task-related faultlines, we find that when TDF exceeds the threshold value (TRF = 0.2262), the increase of the strength of TDF will produce a positive effect on the relationship of diversification-performance. This result is not consistent with social classification theory, which proposed that the greater strength of TDF will promote the generation of kinds of subgroups and it may lead to the disorder of team decision-making (Knippenberg and Schippers, 2007) [37] . In spite of this, we think carrying out diversification strategy means that the corporate has to meet with a greater uncertainty and dynamic environment, putting forward a higher requirement for TMT members' decision-making ability. As TDF is also a kind of useful dividing line (Jehn, Bezrukova and Thatcher, 2008) [38] , the greater strength of TDF can provide the necessary knowledge, skills and resources for TMT members to diversification strategy decision-making and it also promotes the communication and interaction with each TMT members aiming at the problems in diversified operation, resulting in the fully sharing and greatly integration of TMT heterogeneous views (Phillips et al., 2004) [39] . Thus, it eventually promotes the effective implementation of diversification strategy and improves the performance of the corporates. Therefore, this study proposes that as the strength of TDF enhances, it can bring more about positive effect than negative effect to diversification strategy and realize the "diversification premium".
Conclusions
When it comes to bio-demographic faultlines, the relationship of diversification-performance has a nonlinear symmetric variation at the center of BDF = (c 1 + c 2 )/2 = 0.4374. The results demonstrate that when the PSTR model is in the left side crowding-out regimes or the right side crowding-out regimes, diversification has a negative effect on corporate performance and results in "diversification discount". At the same time, the strength of BDF is at a stage of too high or too low. As BDF is closely related to the relationship conflict and process conflict, too high or too low strength of BDF may cause the relationship conflict and process conflict among team members (Hutzschenreuter and Horstkotte, 2013) [3] . It also hinders TMT members to objectively deal with and evaluate the team internal information and harms the full integration and utilization of TMT members' internal resources and abilities (Jehn, 1995) [40] , leading to the sub optimal diversification strategy. Conversely, when the model is in the middle regime, diversification has a positive effect on firm performance, resulting in "di-versification premium". At the same time, the strength of BDF is at a stage of proper intensity. It can help the TMT members have the same cognitive ability, learning ability and understanding ability in the diversification strategy decision-making as well as reduce the negative effects caused by relationship conflict and process conflict, which dilutes team members' bias and misunderstanding of other subgroups and their members (Gibson and Vermeulen, 1995) [41] . Finally, TMT members can fully utilize the internal resources and capabilities to deal with the greater uncertainty and do a positive effect on the relationship of diversification-performance.
Therefore, this study not only provides a new perspective to answer the current academic argument about the relationship of diversification-performance, but also use the TMT faultlines theory to investigate the relationship, which is a supplement and enrichment of TMT cognition theory as well as expands the empirical study in the team faultlines. It also provides a practical guidance to corporates that seek to select TMT members who can adapt to diversified strategies. However, because of the measurement of the variables, the sample selection and other reasons, this study has some limitations and it will provide guidance for future in-depth study. Firstly, the measurement of variable of diversification may be not suitable for the actual situation and it would be better for the diversification to subdivide, for example, split it into related diversification and unrelated diversification, especially, the publicly traded companies in China usually adopt related diversification strategy. Therefore, the future research can explore the relationship between related diversification and unrelated diversification, TMT faultlines and corporate performance. Secondly, this study uses task-related faultlines and bio-demographic faultlines as the transition variables. Although it takes corporate interior factors as consideration, like the impact on diversification strategy decision-making from TMT member characteristic, diversification strategy implementation is still constrained by external institutional environment, corporate operation characteristic and other factors. Therefore, future studies may bring external factors into the model, making the model more accurately to portray the complex relationship between diversification and corporate performance.
